Myofibroblasts in reperfused myocardial infarcts express the embryonic form of smooth muscle myosin heavy chain (SMemb).
The purpose of this study is to examine the cellular content of healing myocardial infarcts and study the phenotypic characteristics of fibroblasts during scar formation utilizing a canine model of coronary occlusion and reperfusion. Ischemia/Reperfusion experiments were performed in dogs undergoing 1 h of coronary occlusion followed by reperfusion intervals ranging from 5 h to 28 days. Fibrotic and control areas were studied using immunohistochemistry. The healing ischemic and reperfused myocardium demonstrated significant proliferative activity peaking after 3 to 7 days of reperfusion, predominantly in myofibroblasts. The numbers of proliferating cells decreased during the maturation phase of the scar (PCNA index: 13.7+/-2.25% at 5 days vs. 4.8+/-1.1% at 28 days; P<0.05, n=5). During the proliferative phase of healing (3-7 days) alpha-smooth muscle actin (alpha-SMAc) expression was markedly increased in the fibrotic areas. alpha-SMAc predominantly localized in myofibroblasts which were vimentin positive, smooth muscle myosin, calponin and desmin negative. We examined expression of smooth muscle myosin heavy chain isoforms in myofibroblasts infiltrating the healing areas and found a marked induction of the embryonal isoform of myosin heavy chain (SMemb) in alpha-SMAc positive spindle shaped cells in the border of the scar. Myofibroblasts did not express SM2, a marker for mature smooth muscle cells. In contrast myocardial arterioles were positive for SM2, but did not express SMemb. Healing myocardial infarcts undergo rapid changes in their content of myofibroblasts. During the proliferative phase fibroblasts undergo phenotypic changes leading to expression of contractile proteins such as alpha-SMAc, and production of SMemb, a marker for dedifferentiated smooth muscle cells. Expression of embryonic isoforms indicates dedifferentiation and allows the myofibroblast pool to serve as a versatile cell population, assuming different phenotypes depending on the physiological needs.